to fit sex-and age-specific models that estimate probabilities of meeting recommendations as functions of reported consumption frequency, race/ethnicity, and poverty-income ratio adjusting for intraindividual variation. Regression parameters derived from these models were applied to BRFSS to estimate the percentage meeting recommendations. We estimate that 7%-18% of state populations met fruit recommendations and 5%-12% met vegetable recommendations. Our method provides a new tool for states to track progress toward meeting dietary recommendations.
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Most Americans do not eat enough fruits and vegetables with significant variation by state. State-level self-reported frequency of fruit and vegetable consumption is available from the Centers for Disease Control and Prevention's Behavioral Risk Factor Surveillance System (BRFSS). However, BRFSS cannot be used to directly compare states' progress toward national goals because of incongruence in units used to measure intake and because distributions from frequency data are not reflective of usual intake. To help states track progress, we developed scoring algorithms from external data and applied them to BRFSS 2011 data to estimate the percentage of each state's adult population meeting US Department of Agriculture Food Patterns fruit and vegetable intake recommendations. We used 24-hour dietary recall data from the National Health and Nutrition Examination Survey, 2007-2010, to fit sex-and age-specific models that estimate probabilities of meeting recommendations as functions of reported consumption frequency, race/ethnicity, and poverty-income ratio adjusting for intraindividual variation. Regression parameters derived from these models were applied to BRFSS to estimate the percentage meeting recommendations. We estimate that 7%-18% of state populations met fruit recommendations and 5%-12% met vegetable recommendations. Our method provides a new tool for states to track progress toward meeting dietary recommendations. fruits; recommended intake; states; vegetables Abbreviations: BRFSS, Behavioral Risk Factor Surveillance System; NHANES, National Health and Nutrition Examination Survey; PIR, poverty-income ratio.
Despite the numerous benefits of consuming adequate amounts of fruits and vegetables, most Americans do not eat nearly enough (1) . Higher intakes of both contribute important nutrients frequently lacking from Americans' diets (2) and reduce the risk of heart disease (3), stroke (4), diabetes (5) , and some cancers (6) . Substituting fruits and vegetables for higher calorie foods may also aid in healthy weight management (2, 7, 8) . Fruit and vegetable intake recommendations vary by sex, age, and physical activity level according to the US Department of Agriculture Food Patterns, one of the dietary patterns consistent with the Dietary Guidelines for Americans 2010 (2) . American adults should be consuming from 1.5 to 2 cup equivalents of fruits and from 2 to 3 cup equivalents of vegetables daily depending on their age and sex (9, 10) . Physically active adults should consume more. One cup is approximately equal to 1 small apple (149 g), 8 large strawberries (144 g), 12 baby carrots (120 g), or 1 large tomato (182 g) (9, 10) .
Twenty-four-hour dietary recall data from the National Health and Nutrition Examination Survey (NHANES) are the source for monitoring national progress toward meeting US Department of Agriculture Food Patterns fruit and vegetable recommendations, hereafter referred to as "federal recommendations." Because significant state variation in consumption exists (11) , there is also a need to monitor state-specific progress. However, NHANES does not have an adequate sample size to produce state-specific estimates. The sole surveillance system that tracks state-level adult fruit and vegetable intake is the Centers for Disease Control and Prevention's Behavioral Risk Factor Surveillance System (BRFSS).
Biennially since 1994, BRFSS has asked respondents to report their frequency of fruit and vegetable intake via a brief food frequency screener module. The module asks how many times per day, week, or month various fruit and vegetable groups are consumed. Although the BRFSS fruit and vegetable module can track national and state-specific changes in reported frequencies of consumption, the module cannot be used to directly compare the progress states are making toward meeting national goals or federal recommendations. Previously, BRFSS data were used to estimate the percentage of adults consuming fruits and vegetables 5 or more times daily and the percentage consuming fruit 2 or more times and vegetables 3 or more times daily (12) in line with the 5-A-Day for Better Health Program and Healthy People 2010 objectives (consume ≥2 fruit servings and ≥3 vegetable servings daily) (13, 14) . However, times per day and servings per day are not equivalent (15), the 5-A-Day Program was discontinued in 2007, and Healthy People 2020 objectives are now measured in cup equivalents per 1,000 calories (16) . Federal fruit and vegetable intake recommendations are also measured in cup equivalents that are not directly comparable to frequency data from BRFSS.
To address this gap in monitoring state-level progress toward meeting national goals, we developed a method to estimate the percentage of the population meeting federal fruit and Times per day 100% fruit juice and fruit consumed (T fruit juice , T fruit ) on each 24-hour recall Cup equivalents of fruit from all sources consumed (C fruit ) on each 24-hour recall Model long-term average (usual) C fruit intake by T fruit juice and T fruit , poverty-income ratio, and race and ethnicity.
Classify each NHANES participant's usual intake as meeting or not meeting fruit intake recommendation (Met f ).
Model Met f by T fruit juice and T fruit by using logistic regression to obtain prediction models to apply to BRFSS.
Use prediction models to estimate each BRFSS participant's log odds of meeting recommendation based on reported times per day fruit juice and fruit consumed and demographic information.
Estimate predicted probability of meeting recommendation for each BRFSS partcipant from above.
Average and weight individual BRFSS predicted probabilities to obtain total and state-specific percentage of the population meeting fruit intake recommendations. 980 Moore et al.
vegetable intake recommendations for the 50 states and Washington, DC, using times per day data from BRFSS 2011.
METHODS
To estimate the percentage of each state's population meeting recommendations, we extended a scoring procedure (17) that used NHANES 2003-2006 twenty-four-hour dietary recall data and ordinary least-squares regression to estimate cup equivalents consumed from consumption frequency and median portion sizes for selected food groups. The prediction model is then applied to screener frequency data to predict the mean cup equivalents consumed. We built upon the original scoring procedure in 4 ways. First, we used data from a more recent source, NHANES 2007-2010 (17) . All NHANES 2007-2010 participants 18 years of age or older with reliable 24-hour dietary recalls were included (n = 11,742 participants; 1,561 participants with 1 day of recall and 10,181 participants with 2 days of recall). Second, we accounted for intraindividual variation. Because individuals do not eat the same foods and amounts of food each day, intraindividual variation may lead to an overestimation of the percentage of persons with very low or very high usual intakes (18) . The original procedure estimated only mean intake, which is not affected by this variation. Third, we revised the fruit and vegetable food groups to parallel the food groups currently asked about in BRFSS 2011 (100% fruit juice, fruit, dried beans, dark green vegetables, orange vegetables, and other vegetables). Fourth, we accounted for variation in portion sizes by using 8 sex-and age-specific models to be consistent with prior research assessing compliance with federal dietary recommendations (1) . An overview of the method for estimating the percentage meeting fruit intake recommendations is presented in Figure 1 .
NHANES times per day each fruit and vegetable group was consumed (independent variable)
The first variable calculated from NHANES 24-hour dietary recalls was the reported number of times per day fruits and vegetables were consumed. To calculate this, we sorted all foods and beverages on the basis of main ingredients into 1 of the 6 fruit and vegetable food groups in the BRFSS 2011 module or labeled as all other foods (Web Appendix 1 available at http:// aje.oxfordjournals.org/) (19) . We then summed the number of times each participant reported any food classified into 1 of the 6 fruit and vegetable groups for each day of report. The following foods were excluded to make calculated times per day from NHANES better reflect the types of foods that are typically reported when adults are asked food frequency screener questions like those in BRFSS: beverages other than 100% fruit juice, fried potatoes, baby foods, dried fruit, condiments including tomato sauces (salsa, ketchup, spaghetti sauce, etc.), olives, pickles, relishes, vinegars, and fruits and vegetables eaten in combination with sandwiches (i.e., lettuce and tomatoes on sandwiches). Fried potatoes and non-100% fruit juices were excluded because BRFSS explicitly instructs respondents not to include these items. Baby foods were excluded because these analyses are intended for use in adult populations. The other foods were excluded because cognitive testing indicates that, when adults are asked food frequency screener questions similar to the BRFSS questions, they do not report these types of foods without explicit prompting (20) (21) (22) . We compared extracted frequencies for 100% fruit juice, fruit, and legumes using only 2009-2010 twenty-four-hour dietary recalls to reported frequencies from 3 similar items from the 26-item diet screener in NHANES 2009-2010 to test the validity of these assumptions. Frequencies extracted from NHANES were used as the independent variable in the scoring procedure models.
NHANES cup equivalents from all sources of fruits and vegetables (dependent variable)
The second variable calculated from the NHANES dietary recall data was reported cup equivalents of fruits and of vegetables consumed from all food sources in the 24-hour dietary recalls except fried potatoes and non-100% fruit juice beverages. This variable includes foods and beverages previously excluded when estimating the times per day variable (baby foods, dried fruit, condiments, olives, pickles, relishes, vinegars, and fruits and vegetables eaten in combination with sandwiches). US Department of Agriculture Food Patterns Equivalents Databases 2007-2008 and 2009-2010 were used to disaggregate all reported foods and beverages except fried potatoes and non-100% fruit juices into their ingredients and estimate cup equivalents of fruits and vegetables consumed by each respondent (23) (24) (25) (26) . For each individual, cup equivalents of fruits and vegetables from all relevant food sources were totaled for each day of report. Total cup equivalents of fruits and total cup equivalents of vegetables were used as the dependent variables in the scoring procedure models.
Estimating percentage meeting recommendations
The 2 variables above were used to simulate samples of individual usual intake amounts fit via 1-or 2-part nonlinear mixed models using macros provided by the National Cancer a These amounts are appropriate for individuals who get less than 30 minutes per day of moderate physical activity, beyond normal daily activities (9, 10) . Those who are more physically active may be able to consume more while staying within calorie needs (9, 10) .
b One cup is approximately equal to 1 small apple (149 g), 8 large strawberries (144 g), 12 baby carrots (120 g), or 1 large tomato (182 g) (9, 10).
Institute (27) . These simulated intakes reflect relationships among usual intake amounts, reported frequencies of the 6 fruit and vegetable groups per day, and demographic covariates, after adjustment for intraindividual variation and systematic differences between weekend (Friday-Sunday) and weekday (Monday-Thursday) intake and between the first and second 24-hour dietary recalls. Each simulated usual intake amount was classified as meeting or not meeting the recommendation. The resulting binary variables were modeled by using logistic regression with the reported frequencies of the 6 fruit and vegetable groups per day used in the usual intake model to obtain prediction equations for the log odds of meeting federal fruit and vegetable intake recommendations (9, 10) . Equations were also developed that estimate the usual amounts of fruits and vegetables consumed.
For these analyses, recommended amounts of fruits and vegetables for sedentary individuals were used (Table 1 ). All modeling accounted for the NHANES survey design. Consistent with prior work, sex-and age-specific 1-or 2-part models were estimated for males and females separately for fruits and vegetables (18-30, 31-50, 51-70, and ≥71 years of age) (1, 28) . A 2-part nonlinear mixed model was used to estimate the usual fruit intake distributions for all sex-age groups because fruit was consumed episodically (4%-44% of 24-hour dietary recall days had 0 intake) (1, 29) . Part 1 models, represented below, model the probability of consuming fruit (cup equivalents of fruit consumed >0) by extracted times per day fruit juice and whole fruits were consumed for each NHANES participant's day of recall. Part 2 models for fruit model the amount of fruit consumed in cup equivalents by the frequencies of fruit juice and fruit intake for each reported recall day. Part 1 and part 2 models were fit simultaneously. Additional details regarding how models were fit are available from prior work (29) . One-part models were used to estimate the usual vegetable intake distributions for all sex-age groups because they were consumed almost daily by everyone (i.e., days of 0 intake ranged from 5% to 8%) (1, 29) . Models for vegetables modeled the amount of vegetables consumed in cup equivalents by the extracted times per day dried beans, dark green vegetables, orange vegetables, and other vegetables were consumed. Dummy variables were included in models to account for variation due to collecting 24-hour dietary recalls on weekends versus weekdays and first versus second 24-hour dietary recall, and also for demographic covariates, poverty-income ratio (PIR), and race/ethnicity. To be consistent with prior work estimating the percentage meeting recommendations and to fully account for each person's intake given all their own covariates, not just population averages, we account for race/ethnicity and PIR to explain some of the variation observable between usual intake and times per day fruits and vegetables are eaten. PIR was categorized as 2 dummy variables: <1.25 and 1.25-3.49 versus the referent group of >3.49. Race/ethnicity was categorized with 2 dummy variables: Hispanic and non-Hispanic black versus a referent group of all others. Two-part model for fruit: Part 1. Probability of consumption model with a person-specific random effect:
logðprobability of consuming fruitÞ=ð1 À probability of consuming fruitÞ
where T fruit juice and T fruit = number of times that 100% fruit juice and fruit consumed on each 24-hour recall and the personspecific effect are normally distributed.
Part 2. Consumption amount model with a person-specific random effect:
Transformed cup equivalents of fruits consumed from all sources
where the person-specific effect and within-person random variability are normally distributed. The logistic regression prediction equations from the NHANES models (Web Table 1 ) were then applied to BRFSS to obtain individual BRFSS participants' log odds of meeting recommendations. The times per day each BRFSS participant reported eating each fruit and vegetable group and each participant's PIR and race/ethnicity were substituted for the frequency and demographic covariates in the prediction equations, respectively. Data from BRFSS 2011 participants aged 18 years or older with complete data were analyzed (n = 393,169 of 506,467). Participants were excluded if they did not reside in the 50 states and Washington, DC (n = 8,500), their reported fruit or vegetable frequency exceeded upper limits of acceptable dietary data values (reported eating fruit >16 times per day or vegetables >23 times per day; n = 105) (15), or they were missing responses to 1 or more questions (n = 48,422). Reported frequencies of fruit and vegetable intakes were converted into daily frequencies (weekly frequencies were divided by 7; monthly by 30; and yearly by 365). Categories for PIR and race/ethnicity were identical to those described for NHANES. To calculate PIR in BRFSS, the midpoint of reported household income was used for those who reported their household income (n = 393,169). Household size was assumed to be 1 for the 55,875 participants who did not report the number of individuals residing in the household.
Logistic regression prediction equation for fruit: logðprobability of meeting recommendationÞ ð1 À probability of meeting recommendationÞ sex-age group i
where p(meeting recommendation) = probability of meeting the fruit intake recommendation for sex-age group i and T fruit juice and T fruit = number of times 100% fruit juice and fruit consumed on each 24-hour recall.
To obtain the total and state-specific estimates of percentage of the population meeting recommendations, we first calculated individual BRFSS participants' predicted probabilities of meeting recommendations from their log odds of meeting recommendations from the prediction equations. 12 baby carrots (120 g), or 1 large tomato (182 g) (9, 10). Estimates were averaged over number of recall days.
p(meeting recommendation
The amounts of fruits and vegetables consumed by each BRFSS participant were also estimated (Web Table 2 ). The predicted amounts participants consumed were divided by their recommended intake and averaged to obtain the percentages of the recommended amounts of fruits and vegetables consumed. Weighted averages of the predicted probabilities and percentages of the recommendations met were computed by using SAS, version 9.3.2 (SAS Institute, Inc., Cary, North Carolina), and SAS Callable SUDAAN, version 10.1 (RTI International, Research Triangle Park, North Carolina), to account for BRFSS's complex, multistage, probability survey design. The methodology permits estimation of distributions not only for individual sex-age groups but also for collapsed groups, such as all adult females and for other demographic characteristics, such as race/ethnicity and PIR for comparison purposes. (Refer to Web Appendix 2 for the SAS Callable SUDAAN code.) Variation in the prediction equations was accounted for by using the balanced repeated replication technique and replicate weights designed for use with NHANES. Variation due to the BRFSS sampling design was accounted for by using Taylor linearization. Confidence intervals were calculated by using standard errors that reflect variation from the combination of both survey sources.
RESULTS
Extracted times per day and cup equivalents from all sources averaged over the number of reported days from the NHANES 24-hour dietary recalls are shown in Table 2 by selected demographics. Overall, 19% of the sample (unweighted) reported 0 fruit intake compared with 2% for vegetables. Vegetable intake was twice the reported intake for fruits (1.11 times per day for vegetables and 0.53 times per day for fruit). Median cup equivalents of fruits and vegetables consumed from all sources were 0.69 cup equivalents for fruits and 1.28 cup equivalents for vegetables. Zero fruit intake was more common among males, younger age groups, non-Hispanic blacks, and those with a PIR of <1.25. Older age groups and those with a PIR of >3.49 reported the highest intake of fruits and vegetables, and non-Hispanic blacks had the lowest intake as measured by reported times per day and cup equivalents. Extracted frequencies were similar to reported frequencies in the NHANES diet screener (data not shown). Median times per day from BRFSS were typically higher than those reported in NHANES.
Regression parameters for the prediction equations are shown in Web Tables 1 and 2 , respectively. National and statespecific median fruit and vegetable intakes in cup equivalents, percentages of the recommended amount consumed, and percentages of the population meeting or exceeding fruit and vegetable intake recommendations generated from applying these equations to BRFSS data are shown in Table 3 . Median times per day of fruits and vegetables reported consumed in BRFSS are shown as well. Total median daily intake of fruit reported from BRFSS was 1.1 times per day, ranging from 0.9 to 1.3 times per day. Total median intake of vegetables was higher than fruit intake at 1.6 times per day, ranging from 1.4 to 1.9 times per day. On the basis of estimates from the prediction equations, on average, BRFSS participants consumed approximately 60% of the recommended amount of fruit per day and a Estimates are weighted to account for complex sampling by using SUDAAN software except where noted. Fruits consist of 100% fruit juice and whole fruit. Vegetables include legumes, dark green vegetables, orange vegetables, and other vegetables.
b Recommendations are age-and sex-specific and appropriate for individuals who get less than 30 minutes per day of moderate physical activity, beyond normal daily activities.
c Derived from age-and sex-specific models that account for the usual intake of foods and race/ethnicity, poverty-income ratio, and variation due to collecting 24-hour recall data on weekends versus weekdays and first versus second recalls.
d Standard errors for percentages of the population meeting recommendations were 1% for fruits and 3%-4% for vegetables.
e Washington, DC, is not a state; it is a federal district.
Estimating Meeting Recommendations by Using BRFSS 985 63% of the recommended amount of vegetables per day. Approximately 14% of the total population met fruit recommendations (95% confidence interval: 12.9, 15.0), and 8.2% met vegetable recommendations (95% confidence interval: 4.7, 12.0). The percentage of state populations meeting recommendations ranged from 7.0% in West Virginia to 18.1% in Washington, DC, a federal district, for fruits and from 4.7% in Louisiana to 11.5% in Oregon for vegetables. Among those who consumed fruits and vegetables, on average, 63% of the variation in the amounts of fruits and vegetables they consumed is explained by their reported frequency of fruit and vegetable intake rather than demographic information (range by sex-age group, 54%-73%).
DISCUSSION
The analytical method we used is a novel application of an existing method that provides a way to estimate the distribution of dietary data from a short frequency screener. It uses the National Cancer Institute method to estimate distributional tail probabilities from screeners and provides a tool for states to gauge progress toward federal recommendations by using the BRFSS dietary screener (9, 10) . We found that only 14% of BRFSS participants met or exceeded fruit intake recommendations, and 8% met or exceeded vegetable recommendations. The prevalence of meeting recommendations varied by state; however, in no state did more than 19% of the population meet fruit recommendations or more than 12% meet vegetable recommendations.
BRFSS is the only source of dietary surveillance data for most states. Although some states including California, Arkansas, and Wisconsin have independent surveillance systems that measure adult intakes of fruits and vegetables, published metrics derived from those systems are not directly comparable to those developed here (30, 31) . However, it is possible to compare our estimates with national estimates. Using NHANES 2007-2010 twenty-four-hour dietary recalls, the National Cancer Institute reported that 14% of American adult males and 24% of adult females met or exceeded fruit recommendations, and that 13% and 16% of males and females met or exceeded vegetable recommendations (32) . We estimated that 14% of adults met or exceeded fruit recommendations (10.5% for males and 17.5% for females; data not shown) and 8% met or exceeded vegetable recommendations (6.8% for males and 9.8% for females; data not shown). At least 2 methodological differences might explain the differences in estimates.
First, our estimates of the percentage meeting recommendations do not include non-100% fruit juice contributions or fried potatoes, while National Cancer Institute estimates include both of these sources. We excluded these sources because BRFSS specifically instructs respondents not to include these items. Including these food sources increases the estimated percentage meeting recommendations using BRFSS data for fruit from 10.5% and 17.5% to 11.1% and 18.2% for males and females, respectively, and from 6.8% and 9.8% to 9.8% and 12.7% for vegetables (data not shown). Second, BRFSS and NHANES are designed and administered differently, which may contribute to differences in estimates of both times per day variables and percentages meeting recommendations. BRFSS is administered via a telephone survey, refers to intake over the past month, and provides only usual frequencies consumed of 6 fruit and vegetable food groups. NHANES frequencies are derived from what people reported eating or drinking over the past 24 hours on at least 1 day collected via an in-person interview during a comprehensive health examination. A second recall is administered via the telephone 3-10 days later but accompanied by materials obtained during the in-person examination.
There are at least 2 strengths to this analysis. First, this is the first proposed method to estimate distributions and thus percentages reaching some threshold from frequency screeners. The original method we adapted to accomplish this was developed to convert an individual respondent's screener responses to estimates of mean intake and may underestimate median cup equivalents consumed by about 0.5 cup equivalents (33) . We extended this method by using previously validated National Cancer Institute usual intake methods (34) to estimate the distribution of usual intake. Although applied to BRFSS data to allow tracking of state-level progress toward a federal recommendation, the methodology could also be used with other screeners. Second, when calculating the total cup equivalents of fruits and vegetables from NHANES (the dependent variable), we included foods often not considered by participants when they respond to brief screeners like BRFSS, such as mixtures and condiments. By including intake of these foods as background intake via the intercept, our prediction equation may give us a better estimate of fruit and vegetable intake.
However, there are several limitations that should be noted. First, the 2 sources of data used in generating the percentage meeting fruit and vegetable recommendations had different recall timeframes (24 hours vs. 30 days). We applied statistical methods to estimate usual intake from the 24-hour dietary recalls when generating the prediction equations, but information elicited from a screener like BRFSS is inherently different from those generated from 24-hour dietary recalls. Second, we could not assess how internally valid the methodology is overall or by subgroup by comparing predicted intake with intake from 24-hour dietary recalls using the BRFSS population. Our estimates including fried potatoes and non-100% fruit juice were 3-6 percentage points lower than the National Cancer Institute estimates. In the absence of a true "gold standard" to measure predictions against, comparability of our estimates to national estimates from 24-hour dietary recalls establishes the consistency of our methodology with other more established methods for estimating percentage meeting recommendations. In the absence of an unbiased biomarker for fruits and vegetables, estimates from carefully done, multiple 24-hour recalls are considered the next best reference instrument. We compared 3 items from the NHANES 2009-2010 screener with our extracted times per day from the 24-hour recalls to compare how well our extracted times per day imitated actual screener responses, as well as comparing our overall estimates with national estimates. Further research is needed in an external population to compare estimates of the percentage meeting the population generated from 24-hour dietary recalls with estimates generated from items similar to the BRFSS screener to test the validity of the method. Work is underway currently to calibrate the NHANES screener directly to the multiple 24-hour recalls administered to the same respondents and to test the robustness of the resulting calibration scoring algorithms. Future application of this analytical approach to the 3 items common to both screeners will enhance our understanding of the method's validity. Third, our method assumes that the prediction equations are time invariant. Examining change over time in predicted estimates alongside changes in median intake may helpto establishhow reasonable thisassumption is. Fourth, even though the data are weighted to account for nonresponse and to reflect the national population, both NHANES and BRFSS may be subject to selection bias. The median BRFSS survey response rate was 50% for all states and Washington, DC, in 2011, ranging from 34% to 64% (35) . In NHANES 2007-2010, we had an interviewed response rate of 78%-79% and an examined response rate of 75%-77% (36) . Fifth, almost 10% of BRFSS participants had missing fruit and vegetable data (n = 48,422). These individuals were significantly (P < 0.0001) more likely to be older (60 vs. 55 years) and to have a poverty-income ratio of <1.3 (29% vs. 19%) than were those who were not missing frequency data and were non-Hispanic black or Hispanic (20% vs. 14%) (data not shown). Including individuals who had complete data for fruit intake but were missing information on vegetable intake did not significantly affect the percentage meeting fruit recommendation estimates. Including individuals who had complete information on vegetable but not fruit intake similarly did not affect vegetable estimates. Finally, of the 449,440 BRFSS participants who had complete information for fruit and vegetable intakes and resided in the study area, 13% (n = 56,271) were excluded because they did not report household income. Household size was assumed to be 1 for the 55,875 participants who did not report the number of individuals residing in the household but otherwise had complete information. Estimated percentages meeting recommendations were similar when PIR and median household size was imputed for these individuals on the basis of age, sex, and race/ethnicity.
Identification of public health nutrition problems and effective management of nutrition intervention programs require an ongoing collection of relevant nutritional status and program data (37) . Although there is regular national fruit and vegetable intake monitoring via NHANES, national data have limited value in tracking state and local health objectives and the effects of state and local nutrition programs because the data are not representative of states and localities (38) . State-and local-level data are important for catalyzing local interest in nutrition programs and designing and evaluating programs (38) . Our analysis enhances current surveillance efforts by enabling the comparison of intakes of fruits and vegetables generated through the widely used BRFSS dietary screener with federal recommendations. Notably, because BRFSS yields state and some local data and the fruit and vegetable questions are asked every 2 years, our method provides a unique tool for tracking changes in the percentage of state residents meeting fruit and vegetable intake recommendations over time.
